Background and aims:
There is no information currently available regarding the effects of bisphenol A (BPA) on testes in ruminants. Therefore, to establish and clarify the effects of BPA in ruminants, testicular tissue cultures were obtained from immature Shiba goats.
Methods:
The testes of 2-month-old Shiba goats were cut into smaller pieces and seeded in medium. At 1, 3, 6 and 9 h after administration of various concentrations of BPA, the specimens underwent light and transmission electron microscopic observations 2 Several studies have proven that various environmental chemicals may act as endocrine disruptors, most often as hormone antagonists. Some endocrine disruptors, such as pesticides, plasticizers, and raw materials for polycarbonate and epoxy resins, are discharged into the environment and bring unexpected unfavorable effects on wildlife and human beings.
3,4 Bisphenol A (BPA) behaves like a weak estrogen in classic bioassays, exhibiting such signs as cellular proliferation and cornification of the vaginal epithelium.
5 BPA is a monomer of polycarbonate plastics and epoxy resins. 6 Polycarbonate is used in a wide range of plastic products, such as toys and livestock tools, and it leaches out from such products at a rate that increases with repeated use.
7 For example, one report showed that BPA was always released from a plastic apparatus into one reagent during repeated autoclaving. 8 Presently, plastics manufacturers in the USA have the capacity to produce over a billion pounds of BPA. Estrogen interacts with other steroid hormones to regulate the normal development of the reproductive system and other tissues. 5 Many chemicals, including endocrine disruptors, have a binding affinity to estrogen receptor (ER) α and ER β.
1 Plastics and pesticides are examples of products that contain an estrogenic endocrinedisrupting chemical, which can interfere with mammalian development by mimicking the action of the sex hormone estradiol. Bunkyo-ku, Tokyo 113-865, Japan. Email: andrebbo4@yahoo.com Received 24 May 2004; accepted 6 July 2004. mice and hamsters), while in vitro study of these endocrine disruptors is sparse. Although not only humans but also domestic animals have been threatened by endocrine disruptors, no information on the effects of endocrine disruptors on domestic animals is available. Because Shiba goats are small in size and easy to handle, they are suitable for such an experiment. In the present study, in order to clarify the direct effects of BPA on Shiba goat testes, testicular tissue cultures were adopted. Testicular tissue cultures derived from immature Shiba goat testes were used to assess risk associated with BPA in ruminants (domestic animals). The goal of this study was to examine whether or not the Shiba goat testicular tissue culture is useful for endocrine disruptor risk assessment.
MATERIALS AND METHODS

Animals and chemicals
B
ISPHENOL-A (WAKO, Osaka, Japan) was dissolved in ethanol. Two-month-old Shiba goats were obtained from the stock farm (University of Tokyo, Ibaraki, Japan). Nucleopore filters (Whatman, Clifton, NJ, USA), approximately 10 mm in diameter (pore size 3 µm in diameter), Dulbecco's Minimum Essential Medium (DMEM) (WAKO), and antibiotics (penicillin, streptomycin) from GIBCO Invitro Corporation (Tokyo, Japan).
Testicular tissue culture
Under chloroform anesthesia, the animals were killed and the testes were surgically excised. They were decapsulated, and cut into smaller pieces (approximately 1 mm 3 in volume) for testicular tissue culture. After washing three times with DMEM, testicular tissues were immediately placed on a nucleopore filter and floated on medium. The medium was composed of DMEM and antibiotics (200-unit penicillin 100 IU/mL and streptomycin 100 g/mL). Ethanol was then added for concentration adjustment. The experimental group received doses of BPA at the concentration of 100, 1 and 1 × 10 −3 nmol mL −1 . Each tissue culture was incubated at 32°C in a humidified atmosphere consisting of 95% air and 5% CO 2 . The first harvesting took place at 1 h. Harvesting then ensued at 3, 6, and 9 h. The Sertoli and spermatogenic cells in the testicular tissue culture showed to be normal in structure.
Transmission electron microscopy
The harvested-testicular tissue cultures were immediately washed with phosphate buffered saline (PBS; pH 7.4), and fixed in 2.5% glutaraldehyde-0.05 M cacodylate buffer (pH 7.4) at 4°C for 2 h. They were then washed three times with the same buffer, postfixed in 1% OsO 4 for 2 h, dehydrated through a graded series of ethanol (50, 70, 80, 90, 95 and 100% ethanol) , and embedded in Araldite-M (CIBA-GEIGY, NISSHIN EM Co. Ltd, Tokyo, Japan). Semithin sections of 1 µm were stained with 0.5% toluidine blue for light microscopy. Ultrathin sections were stained with uranyl acetate and lead citrate, and examined in a JEM-1200 EX transmission electron microscope (JEOL, Tokyo, Japan) at 60 kV.
RESULTS
I
N THIS STUDY, immature Shiba goats (2 months old) were chosen as an animal model, and killed for the evaluation of the effects of BPA on testicular tissue cultures (in vitro). The treatment by BPA affected the morphological alterations in Sertoli and spermatogenic cells (Fig. 1b) . 
